Low-temperature heat treatment for sanitizing fruits and some vegetables is very detrimental to the appearance of the products. Fruits especially are so softened that they are extremely difficult to market. In order to correct this trouble, industries use such chemical sanitizing agents as chlorine and the quaternary ammonium compounds in the processing of many fruits. All these chemicals are inactivated by the organic materials that make up the physical composition of the fruit or vegetable. This phenomenon could be a serious problem if complete elimination of organisms is desired.
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Investigations by Rudolfs, Falk, and Ragotzkie (1951a, b, c) showed that, if sewage irrigation or night soil application was stopped one month before the tomato harvest, the fruit could be safely consumed raw. The possibility that the tomatoes would be vectors for the transmission of enteric diseases was considered unlikely. Later studies on decontamination of tomatoes showed that storage, or washing with or without detergents, was ineffective. Germicidal rinses containing chlorine were superior to the other methods, but were unreliable. The only effective method of de- contamination was pasteurization at 60 C for five minutes.
Pederson (1947) Basically, there are two possibilities: the fruits or vegetables could enter the processing plant in a contaminated condition, or the fecal streptococci and other microorganisms could be inoculated onto the food by insanitary processing procedures at the plant.
In the preparation of vegetables which are later to be frozen, one of the principal processing steps is that of blanching. This procedure subjects the vegetables to a hot water soak for varying periods of time at temperatures ranging from 90 to 99 C. This step is taken in order to inactivate vegetable enzymes that would have a deleterious effect on the stored product.
Burton (1949) (1954, personal communication) . Five milliliters of the bacterial suspension was inoculated into 5 ml of a double-strength concentration of the sanitizing agent. One-milliliter samples were then removed periodically and transferred to 9 ml of the respective inactivating solutions. Plates were made of 1:10 and 1:100 dilutions with chlorine and iodine. Roccal samples were plated in 1:10, 1:100, 1:1000, and 1: 10,000 dilutions.
Effect of Sanitizing Agents on Streptococcus faecalis
Inoculated onto Green Beans To determine whether the sanitizing agents would decontaminate inoculated vegetables, the following experiment was carried out:
Fresh green beans were washed, sectioned, and dried. A 48-hour culture of S. faecalis was grown in Kolle flasks, at 37 C, on tryptose blood base agar. The bacterial growth was scraped off the surface and suspended in Butterfield's dilution water (1932) . The beans were then soaked for 10 minutes in the diluted suspension of the bacteria, drained, and put into a refrigerator for partial drying. Fifty-gram samples were bagged in cheesecloth and subjected to varying concentrations of the sanitizing agents for varying 'periods. The samples were then soaked in the appropriate inactivating solutions. The beans, with 450 ml of sterile tap water, were placed in a Waring blendor and comminiuted for 2 minutes. Portions of the comminuted sample in increasing dilutions were transferred to dextrose azide broth and incubated for 48 hours at 37 C. Five replicates were used at each dilution. All growthpositive tubes were then transferred to ethyl violet broth and incubated 48 hours at 37 C. Results from all positive tubes were used in calculating the MPN of the streptococci per 100 g of beans.
Effect of Blanching Temperature on Streptococcus faecalis Inoculated onto Green Beans Fresh green beans were prepared and inoculated using the procedure described in the preceding paragraph. Fifty-gram lots of the inoculated beans were bagged very loosely in cheesecloth. Water was heated in large kettles until the desired temperature was attained. When the temperature had remained constant for three minutes, the bean lots were submerged and agitated under the water. The bean packs were removed after varying contact times, and immediately cooled in running tap water that had been checked previously for the presence of fecal streptococci. The beans were then tested for the presence of fecal streptococci according to procedures previously outlined in this report. followed, especially on equipment used to convey foods after the blanching process, recontamination of the foods by fecal streptococci could be decreased and, possibly, completely eliminated in some cases.
RESULTS
From the results in table 3, it can be seen that temperatures of at least 88 C for 1 minute were sufficient to kill all the fecal streptococci inoculated onto the beans. When a 2-minute contact time was allowed, a temperature of 78 C was sufficient to produce negative results.
These findings are of interest because commercial blanching temperatures are at least 78 C, and the contact times are normally much longer than those used in this study. Therefore, any vegetable that is subjected to at least this temperature and time should show the complete absence of fecal streptococci. Thus, it would appear that organisms found in commercial products must have gained entrance by means of recontamination of the food after the blanching process. The use of hot water, as in blanching, to decontami-For the purposes of this discussion, fermentation will be defined in its broadest sense. It is a process in which microorganisms catalyze the conversion of a suitable substrate into a desired product. The process may oIr may not require oxygen, and the microorganisms themselves may be included among the desired products. Thus, the definition in no way limits the process to one of anaerobic dissimilation, as it does in the classic sense. Fermentation processes may be classified according to the manner in which the substrate is added and the product withdrawn. Thus, in a batch fermentation, the substrate is charged initially, and, when the fermentation is complete, the product is withdrawn. Continuous operation involves addition of the substrate in an unbroken stream and withdrawal of fermented medium in the same manner. In semicontinuous processes the substrate is added and the product removed at intervals, and in this way certain characteristics both of batch and continuous operation are combined. The present discussion will be confined to the strictly continuous case, with occasional reference to those batch and semicontinuous processes which act as prototypes or serve as illustrations. Continuous fermentations may be of many types with respect to the equipment used and with respect to the flow of fermenting media through that equipment. In analyzing them one type will be considered as basic, that is, the homogeneous flow fermentor. Here, the fermentation occurs in a single vessel, agitated so that its contents are homogeneous. The nutrient stream is coIntinuously supplied, and the fermentor contents, with the product they contain, are continuously withdrawn in order to establish a steady state. Other types of continuous fermentation will be discussed as modifications of this basic system.
SUMMARY
A continuous fermentation has striking advantages over the corresponding batch process. The primary advantage is a marked reduction in processing time, with the same holding capacity of equipment or, alternatively, a marked reduction in equipment size for the same rate of production. Furthermore, as a consequence of steady-state operation, the product can be expected to have greater uniformity. A continuous fermentation is more adaptable to instrumental control, and it is better integrated into such other parts of the over-all process as the preparation of medium and the recovery of product, which may be operated more economically and efficiently in a continuous manner. From an experimental point of view, a continuous fermentation is ideal. At steady state, the time factor is eliminated, and the effect of nutrients, temperature, pH, agitation, aeration, and other factors upon the
